Structure of a fucose-branched chondroitin sulfate from sea cucumber. Evidence for the presence of 3-O-sulfo-beta-D-glucuronosyl residues.
The structure of a unique focose-branched chondroitin sulfate isolated from the body wall of a sea cucumber was examined in detail. This glycosaminoglycan contains side chain disaccharide units of sulfated fucopyranosyl units linked to approximately one-half of the glucuronic acid moieties through the O-3 position of the acid. The intact polysaccharide is totally resistant to chondroitinase degradation, whereas, after defucosylation, it is partially degraded by the enzyme. However, only after an additional step of desulfation, the chondroitin from sea cucumber is almost totally degraded by chondroitinase AC or ABC. This result, together with the methylation and NMR studies of the native and chemically modified polysaccharide, suggest that besides the fucose branches, the sea cucumber chondroitin sulfate contains sulfate esters at position O-3 of the beta-D-glucuronic acid units. Furthermore, the proteoglycan from the sea cucumber chondroitin sulfate is recognized by anti-Leu-7 monoclonal antibody, which specifically recognizes 3-sulfoglucuronic acid residues. In analogy with the fucose branched units, the 3-O-sulfo-beta-D-glucuronosyl residues are resistant to chondroitinase degradation. Regarding the position of the glycosidic linkage and site of sulfation in the fucose branches, our results suggest high heterogeneity. Tentatively, it is possible to suggest the preponderance of disaccharide units formed by 3,4-di-O-sulfo-alpha-L-fucopyranosyl units glycosidically linked through position 1----2 to 4-O-sulfo-alpha-L-fucopyranose. Finally, the presence of unusual 4/6-disulfated disaccharide units, together with the common 6-sulfated and non-sulfated units, was detected in the chondroitin sulfate core of this polysaccharide.